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1 OOnm^tS^^UWJL^o £*ltt, ^S£faiiilJ®l3l§l 3 1 <7»H)?^ 1 n 

OTIilMl 2 ^^tiJ^ffM^ft^v^P^fl^ T^lMl 2 <D^*14 

7& ? -h5tM#<bti&^& ^<7)p^s^i:* 0 M@a[p]M»?i)]i3 ioii)¥75 s i o o o 

*o MS£[n]ftiJ#Pif§l3 1 ©iSli, Ra (¥J*J*&£) ri* 1 Onm^TO^Ci 

t < , In mttTT**^ i «5«f 4 Lv> 0 

[0 0 6 2J 

aF3»ffilR]ftUffll»«l3 1 0«*t:i±, ^^-^'JV^, CVD (ft^ffilSR) ifcifc 

'J^ft^v^^fifJL^o £tf>*£\ # v- KKI4A 1 &JR£JBv», A r tli 
O^ilALt, 2 0 0 , CeBEO*«aaEt?RJE£tt RFv^hD^A-'^'jy^^ 

[0 0 6 31 

K-tRFv^*^ h n * O^jfcLfcA 1 NMii> £ 5 nmOff 

T'Wb^fc ftoTv>* 0 @7 KRJottR h n 9 V >^fe^J*L*:A 1 

NOlft, f^±C^lifti:tMLtP tI<OXI (ill) Kltn^y^ 
-WiHtor^^^to EI 7 K^f «t 9 A l N!g|OJS£j& s 5 ~ 1 0 0 n mOi£ 

m^m^<DffiMii±<vp tmffWhtix^&o uti^ptut ^ftitf-^t^ft- 

[0 0 6 4 I 

ft, **iS»«8Ttt, *«lli LTiW2 10SIi:fi#ll2 2**5&j£$*l 
fctO*iv^v»5*s, ^*E[6]$IJfPif IH3 1 OTttjFifUcRseSfL* (.Otfii < , 

[0 0 6 51 

^Jfem^i ? fc, «1 1 tTMlMl 2 £0m£«*EfflftU#lft]R3 1 Zfr 
TSfl«#!£l 2«i:(±, H£&#££ffiv>&£fc3Wfc#4 Lv* 0 
Clftti. K^*&^fflv^^<hm;o-r#^^ B H H 14co^ftTfBa»m#:)lil 2 ^Mt 

|R|fliU*Pffll3 ltf*#3El- J|^3lti*«rfflv»fc»^*or<>ttv»ap*ttS:fl| 
* o HL> *lfElBjftiJI»P»IBI3 HWii^otk 1 

afci&Kfi, THiliftll 2^*Mfftt:<tHM 
t5^3S«SSi: LT 2 0 0 - 8 0 0 tt:SStS ; t^ffi L^o £*U±, 

t&*2 o o *c*«it?** t> «3»einiftu«im3 HW^»i^ot^i«i mi: 
t£ t > \i v * - L o 1- * is -e t: * 4 l < ft v> 0 

[0 0 6 6] 

(±> IMS^: LT3 0 0 -8 0 OtCi^t^^t^S L<, 4 0 0 - 6 0 OT^CtS: 
t^i OSfi Lv^ 0 
[0 0 6 7l 
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[0 0 6 8] 
[0 0 6 9 ] 

[0 0 7 0] 

T*-^4 1 a £W1-&»£^#4 1 t , «W4 1 ±ict£lt <b tit:/* y 7x142^: 

Mil 3 mmmi 3±izmihtit:'±mmw.i*mi 4 tame s*i-cv** 0 

[0 0 7 1 ] 

IWf 4 ULTii, MSy'Jnv^fflv^ct^iK, Si (100) M 

&mwzm-tz>&WL*m^z>z\ t^mtut lv> 0 £*u±, s i (100) afeKSr^v** 

kf7*-^4 1 a«mi:^^*?)T^So \£T*-)V4 1 alt, M 
x_Ci\ X5»f>^fi:ii)im4 l<a— ifcfc J: oT5BjffiLfc»K lift 

[ 0 0 7 2 ] 

A7 7 714 2 l±, TMSmfrl 1 2 OTHbi: t Hi:> tf 7*-;u 4 1 a & J- 7 

ttS^iflv^iWiLK ^LtUCcfciK TMIMl 2co^ H B H 14^f St* 
*»|J-C4<, T^flMl 2j&»fc*Ta£«#fM 1 fflKis 0 . IN 

[ 0 0 7 3 ] 

^^J:^:, ^MMB^JzX ^t^fv^ 7. 4 0 r-ti, *«;£#4 ict7*-;M l 
a $ n ^ >f ^ 7 9 a « it * * L r v» * i ^ e, , & »f| a^/ ^ S: « 

[0 0 7 4 ] 

[ 0 0 7 5] 

[0 0 7 6] 

[flifcfll 1 ] 
[0 0 7 7 ] 

[0 0 7 8] 

if, IliiLtS i #l£ H B H ^<b&&J?£ 2 5 0 ^, l£fct^ 1 0 0 0 fi • cmOS 
i (10 0) S»#2 1^fL, ftlL/:i, 5 ^ m<7> A 1 NWkt W £ 0 . 

8 ix m<7)S i0 2 iH, frti^tLXsiv 9 0 > J: ZfC V DffiK £ "9 £ «DJHTM @ 

IfJlLtiit^itUJ;^ WiI2 2*MU;o Ztuz±*), T8&*S#1& 
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1 2<DTMttt:&&fcl ltf^ti&LtZo 

[0 0 7 9 ] 

JfcK, 1±U, (P t ) a»t>fc*J*$ l 5 0 nm^T^M^flll 2£M 

L£ Q TS!ilftI 1 2 <7)«Kt±*^y ? 'J ^-y-y M±6# (P t) 

, J*/*;/ * if^ltT^^y (Ar) i:L/; 0 ilMtLtli, *«SJ^£ 6 0 0t:, 
M:M£0. 0 6nm/stLfco 
[0 0 8 0] 

&J?£ 8 0 0 n m^MI 1 3 «U: 0 
[0 0 8 1 ] 

fit, 3±tcffi|iHi: LTJ1£5 0 nmOS i O2 WWk* C V DftK 4 

OfiMU $^i::o±i:7;^--)a (A 1 ) &&±£&iSm#il l 4 ^ 

) tf^$LLtz 0 

[0 0 8 2 ] 

& Z tt/ZX "Cii ji^M^ 2 . 0 0 - 2. 0 5 GH zX&Z>mWn<7);<> V;*A7 <i )V ? * 
[0 0 8 3 ] 

TSI52»m#flIl 2£ML£li:f£: (till 3«J&-f&i!u) OtK^-CTSB^m 
#J8& 1 2 tcttLTSI^fiJ^LI^^T^ -*U-4^$n lffiK£>tt&T£l^1|#!lfl 1 

2 (Dmmtlim^LtZo ^O&j^ TMiffil 2<D^it^(42. 2 8N/cm^o 

[0 0 8 4 ] 

2 ] 

[0 0 8 5] 

rummfeWL 1 2 y * 'J > X 19 ff^f £ £ 5 0 0 °C KtS56 L 

1 l-c, mm^mn <Dm.^-r;u xzftmLtzo 

[0 0 8 6 ] 

-fLT> ^n^^M^20m^T-Vsvfx^fflV^T^M^<7)/s>KV^7^^^^^SL, 

1M1 2 02&SSf;fc£S!lSgL*:ig#. T^3»m#IHl 2<nmmt)li2. 2 0N/cmf* 

[0 0 8 7] 

[^Jfett 3 ] 
[0 0 8 8] 

THiflffll 2ZA'*y* 1 )>ymzX^Mj&1r2>]g<Dmfcffi.mZ4 5 0°CHf£5eL 
[0 0 8 9] 

IM1 2 <^*# L££im> T^m^Ml 2<D&mjj&2. 1 5N/cmt* 

[0 0 9 0] 

[HJfcfll 4 ] 
[0 0 9 1 ] 
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tzmi. mnmi tmmzLx, mm.<Dmmm4 (on=?-rsu 7.*\tmLtz 0 

[0 0 9 2] 

fit, d ti h 4 (DMT- f/U^*fflv> T*igfco / ohvU7-f;^t fPM L , 
jijfi^lSrt-COff A«$c£i»J5eL£iig*, A«3crt f 3 d b J£JUl-c&£/^' 

[0 0 9 3] 
[Hifefll 5 ] 
[ 0 0 9 4 ] 

Tsr>j»m^Mi 2 * g yy-mizji zmomuumi 3 5orc^L 

[0 0 9 5] 

fit, iti^OTJSOlT-fVU^^ffl^Ta^r/ )U^^i^mL. 
•T'^#Atl^^3 d BW±-C&o£ 0 ifc, HftW 1 t^O^fttcJ: «9 Tg|$«#Jjl 1 

2 (D^mt}^m^.Ltz^, tsb#«#ssi 2<ommt^to. 3 5N/cmt*ot. 

[0 0 9 6] 

[*M0S 6 ] 
[ 0 0 9 7 ] 

T3P>m#Jgl 1 2 * g ^i*£J: *)®!S-r4l!Roaf*aiSS: 3 0 0ti:i^L 

[0 0 9 8] 

fit, vLftibHife®! 6 ^mT-T-Vsvf * £/flv»T&gcO/*>' K/n°X7-T ;l^£fF$^U 

W#AIW ? 3dBW^o/:„ ^jfcffl 1 tTOo^ftKJ: ij T«#*#« 1 

2 <D^M?}*mmLtzUi$k, TiflMl 2O«f^li0. 1 2N/cmt^o/; 0 

[ 0 0 9 9] 

[Jtic1?!l 1 ] 

[0100] 

TSBMttlHll 2t^?^ g ^ifcKJ: 0®jft-*-*BSO*«ia£* 2 0 OT^ISteL 
[0101] 

1 2 4>**#*ffllJeLfctt*, TSR2gm#Ml 2<D%mjjl±0. 0 9N/cmt*ofc, 
[0102] 
[Jttfctt 2 ] 
[0 10 3] 

TSB2»m^Ml 2 ^ ^ a" 7^ V> ^ft i: i i) M 1 4 i©Stz&S ^ 1 0 0 TCKSSjJeL 
[0104] 

fit, ztibit&to2<r>tt7''H xzm^xm&v^y v^*? ■< 

1 2 035*^«:iffll3cLfcie*> Tf|5*m#:fli 1 2^f^]l±0. 05N/cmT*ofc. 
[0 10 5] 
[Jtttfli 3 ] 
[0 10 6] 
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TS|5*m#)lil 2 V >^t:J: 0 f^l" &^<7>^IKSJg£^S. (2 3°C) £ 

[0 10 7] 

1 2 <0^^j^?|iJ^L7t:^*, TSB2»m#liil 2<7)^*tli±0. 0 3N/crat*o/; 0 
[0108] 

[0 10 9] 
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0 
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500 


2.20 
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mmm3 
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2.15 
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mmm^r 
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1.30 


0 
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0.35 


4 


mmme 
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0.12 


8 


J±3SH5>J1 
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0.09 


58 




100 


0.05 


72 




23 


0.03 


68 



[0 110] 

tOfl^^HI 1 0 KT^-fo 

[0111] 

T^Sm^fll 1 2 o^*7j^0 . lN/cmW^^o i 1 0 i 

T^2»m#fHl 2Ogf^^0. 1 N / c mtt±t * I. i ^> K/U 7 
llCfiTL> $^H, ^ 1 N / c mW±-e^l) t K/a 7 ^ ^ ^ O^^^'D C 
tt&Zttfftfr&o W-hiO. Tlilftll 2^i^^0. lN/cmUL 1 
N/c mJ^±i:1-^C ttc J: 19 . lb a n^T-Vs ^ £ < [6]_LnTj!£-e&£ - t imn 

[0 1 12] 

ifc, HI9 H^1" i 9 2<0^7J{if^B#0»«SJt75 ? 4 0 0 "CJSl 

[0 1 13] 
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[x* Y*yy-7)v 1 ] 

[0 1 14] 

&T<Djj&lz J; ^ @6 lzmirm=Fr/U * 3 0 1 3 SOUifflaimflcH 1 4 

Ml4S:fl&L?t©li, ^ht^^ (x* h-9"^y^2 7!>M 1 6 f±TSB 
[0 1 15] 

if\ IIIIL/:S i JM£fij&»fc$:*J¥S 2 5 0 M m, jgftt^ 1 0 0 0 n • c mOS 
i ( 1 0 0) WRM£2 1 *i»«U tit&Ltz'ik, l . S^itkDA 1 Nihf $0. 
8 ft mOS i O2 JUt fftfft7/<? * U ^'ft&i^C V DttKi ») CI (DM~C 4 HI 

1 2 0TliiS*«l l75 ? ^L7t 0 
[0 116] 

3^ 1 1 5 0 n mOA 1 NJH^ <b fc£ #7|fE|6]*lJflP?S £g 3 1 

A 1 9-¥v K A r h N 2 <D if ^ & FB^^fzKfc&R Fv^ h n * y >^ 

[0117] 

$*£|p]fflHipm3 1 JbtC, fit (Pt) frhK&WZ 1 5 0 nm^T^llft 
Ml 2^ML/; 0 TfT^m^Ml 2©^JCHJt^*ttSrfflv»fc 0 LTti 
, ^£?Sffi£8 0 Ot, J&Jlfl?lJ^£ 0. 06nm/st L/c 0 J^_tt~ =t »K x* h^>7° 
^ 1 tf^t&LLtZo 
[0 1 18] 

-Oct 9 £ LTfNRLfcx* h*^^ 1 JC** Lrgiifl^LKIfetfirv^ -*Ui <£ t) 

<7>^;f7Ji±2. 6 8N/cmf*o/: 0 
[0 1 19] 

[0 12 0] 

tmimi 2 fcn^a&ifffircj: ^^jft-ramoaMSfift* 7 0 orKis^LrtHtJi 

x y-7.Y^yy°)VltW[m-LXy-7.Y^-yy°)V2^Y^m:Ltzo ^LT, x* Y^yf)V 

*7J(i2. 6 2N/cmT^o/;. 
[0121] 
[f^ h+^7°^3] 
[0122] 

1 fcfi|«<0;£ifcKJ: i9TSB#m#:Ml 2 0**2j*ffl5£Lfc*&*, TSBiJM£#JBI 1 2©t 
^7J<±2. 58N/cmt?*ofc 0 
[0123] 

[x* hy-y?)i<4~\ 

[0124] 

T«#mfWRl 2 ^MISIU «3^j£-f *B£o£;|Ri&«* 5 0 0 VizfRML tiiSHt 

1 fcTOO^rfttCJ: 0T8B«fl£jBSl 2©ap#^S:fl|jeLfc*l*, TS|i«i#Il 2Wf 
Mt)li2. 5 2N/cmtioto 

[0 12 5] 

[xT. h -y- > 5 ] 

[0126] 
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, y-X Y^ry-f)V 1 tlW^LTx* Ft>7>5HmL/:„ fit, x* h > 
1 t IbJ^O^HJ; <9 TlfKSm^llg 1 2<nmM?}*m < m.Lt2%i%z, T^ilftl l 2<om 
^(±2. 3 5 N/c mT^o^o 
[0 12 7] 

[0 12 81 

ra«tfti i 2*M£Mm&^± <ofZi$.i-z>m<7>mu&m* 3 o oT^i^L^iiiti 

, Y^yy"^\ tmm- LTf^ h^>y^6 ^ft!L/: 0 fit, -r * h +h ^ ^ 
1 t|W]#(7)^^ t ;j; OT^^m^ill 2 <^*7^ L/^m. TMlffil 2 O^- 

TiTJli 1 . 8 5N/cmt$)0^ 
[0 12 9] 

[0 13 0] 

T^2»«^Bil 2 £jtt£H*-£UJ: !9fM-t^P^<7)*«?UJS^ 2 0 0 "C CI£te L fcffiii- 

, r-^ h^yy')vi tmm^LXf-^ Y^y-?)vi zitmLtzo fit, 7-^Y-^y^)^ 
1 t |5j«<7>7r&^ J: V) T^mwm 1 2 ?>^;§71 £PJ5e L/c^S^t. T^*m^Bi 1 2 <o& 

[0131] 

|>* Y^-yf)i 8] 

[0132] 

T^«m^)iil 2 £E£m*&K4 i9^i-^I^OS«^^Mfi (2 3°C) KS£5cL 
fcllfctt, Ft>7>U^Iii:LTf^ h*^y;i/8^^IL/: 0 fit, x*b^ 

> 1 1 mm^-m^ x v T^«m#)i 1 2 <dm# l/c*^, T^2»mf$M 1 

2<D%-Mt)l*0. 0 4 8 N/c m-C&ofco 
[0133] 

[0134] 

^7>9^^sl/: 0 fit, -tt. h^-yy°)ui tmm<vmt;i<2£ t)Tmmmm% 1 2 o 

M77^iliJ^L^|S*. TSPSmfWll 2<^5f2H4 0. 0 9 2N/cmf*o/:. 
[0135] 

w-yy^i 0] 

[0 13 6] 

>7>i o^^itfco fit, r-^ v^y-ffri tmm^m^ 4 or^miwi 1 2 

<D®mtlZm7£.Lf2ftiW:. TS»I1 2 0^73(4 0. OS lN/cmtioto 
[0 13 7] 

[7-7 h^-yy°)i 1 1 ] 

[0 13 8] 

>y;n 1 zftmtfzo -?-lt. y*ry-?)\< 1 tiTO<7)7r£K 4 »)TMiftii 2 

(D®M1l*mTELtz%i%;, T^«1#I1 2<D®Mt)lt0. 0 6 4 N/c m-t-^o^o 
[0 13 9] 

Y^-yy')V\ 2 ] 

[0 14 0] 

^@eip]W^M3 1 ££<bK^B&L*;'fli!(i, x* h -9- > "7°^ 4 <!: |b]#K Ltt7 h 
>-7°;H 2H^Lf:o fLT, x* h-r^vOH i: M <?>;Ta^ 4 ^TiitMl 2 
O^fTJfcilJ^L/t&f*. THiilMl 2©ff^li0. 0 5 8 N/cmtif)o/;o 
[0141] 

[x* h-r>7";H 3 ] 
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[0142] 

mm&mm wm3 i zzh^nsLtzm*. b-y-y?^ 5 tm^LTr* 

y?)V\ 3 ZitML fz 0 f LT, f"^ h-*>7;H t |WI«0^ffifrC J: »)TM^Il 2 
©«#2l*W5cLfctt*, T^«#Bil 2O«f*li0. 0 5 2 N/cmt > *ot. 
[0143] 

[xX Y+fy-ffr 1 4 ] 
[0144] 

^jn4^gLf: 0 fit, h-f >y;n tm$<vjjmbzx loTBmmfcm 1 2 

<7)^*^^iiJ^L/i^m, Tiftmntt-mi 2^ff^li0. 0 3 9 N/cmT**o/: o 
[0 14 5] 

|>J* Y*yy?)V 1 5] 
[0146] 

©tf^^iSL/;IS^ T^«^)JI1 2-7)^*tl(±0. 0 2 5N/ cmt*^o/: 0 
[0 14 7] 

[■f* h+l-^y^ 1 6] 
[0 14 8] 

mmw.mmmm3 1 zzhr^nsLtzmt, b^-yy°)V8 tmmzLTr-x b-*r 

60^*^7 ^ilJ^L/c^m. TSi52»m#:Ml 2(Off^(±0. 0 0 5 N/cmt*ofc. 
[0149] 

HI 1 (±. h-9-> 1 J^M 1 6 Iz^^romfc^ZTjilr 7? *) , TfRif 

1 2<^OT#0. 1 N/cmWifc^^^tli^^ofco Jtl±i <9 . T^m^II 1 2 

[0150] 

[^M^IJ 7 ] 
[0151] 

* 'J >^£i:J; l}ZnO^<!>ft4J|§8 0 0 n irKOlii 1 3 £^J&L£o $ <b 
K, COMill 3±fc, Ltf$ 5 0 nmOS i O2 nWk£> T)V^=-^A ( 

Al) ^t,^4±MIffil 4 Zfcf&-fZ>C\t^£ 19, ^^J7<7)m^-T-Vs-Y^ (||fjg| 

[0152] 

TMIMl 2l±ffi'iV£;fr (111) IEft-t*&*K X^n * > - /©filsli, 

2 . 3° -e^oTtio ifc, ^f^M 1 3 Zm$Li-2> Z n OWmit (0 0 0 1 ) &faX& <Q , 

ZnO (0002) <7) X^n y * > - ^<D^m.^t 2 . 5° -C&o*:C<b^<b 

, n&&yL<DWkxhz>c\ tmnmztitzo 

[0153] 

®LWt f r 2 . 0 G H z , R&1SMi&&. f a ^ 2 . 0 6 G H z . ^8&Wm*t«Mlfct£'&#& 
( f a 2 - f r 2 ) / f r 2 rt ? 6 . 0 %. • K&M<D4 > fcf- yy^itiffa 5 0 d B 

tti!E# 2004-3002916 



mm 2003-369837 



^-v: 17/ 



[0154] 
[0 15 51 

HC, il«7WfVMXCWLt, 0. lN/cm«f|^^oMf-^ 

(±0. lN/c mW±-e&&c: <h^5t|g$^^o 
[0 1 5 6 I 
[JtlKtfiJ 4 ] 
[0 15 7] 

Lfc £ HaWWfC^tt^ffc ( f a 2 - f r 2 ) / f r 2 ri* 5 . 0 %. • R 

&M<v <iy\z-*ry^ ycifth 4 o d b x~$> 19 > %fflft 7 oiT-f^'f * k ifc^Wtt* 1 * * 
[mffio^^m^l 

[0 15 8] 

[13 1] *$kW<Otfti L^mMMWA- * i oofll^&TFl-Bi&Bfiinia-C 

[HI 2] 3feK*#2 11^0Mi:fi$^tf^ii2 2$-tt^l«l IS: 
ffl^tlff^M^ 2 OOB&SlfMllI^^^o 
[IS 3] TIf tffl 1 2 0|S B B H tthmtg)ii 1 3<D&&VLt(Dm&*7F'?77-7'?h 

[14] fidgRl 3 0*i!i B a H 14tiil]l/^^Mj^^ > fcf-^>^JtfcOW«*^ 

[0 5] Mil 3<7)^ H B H ttt^)^^^^4gliiT-^^fit)m^«IS^i5: (k 2 ) 

[0 6] ^^WOifi-t Lv>td»li: J: Ll^fv^^ 3 0<7>fftji£^-f B&S/rM 
H|-C#>&o 

[H7] «*£fi1HHll&lg3 1 S-W^-T^A 1 NOlStTMlffil 2 
[HI 8] $^^ti Lv^£ hK^aymWBW^ «fc il^fA^f^ 4 0 OflfcS 

[H9] T^jfm#flii 2 srA/N°> * «j >?mz x ^fm-f&mv&fcumtmmt) 
[mi o] Titian 2 0>$Mti)t/<> \"iA7<t )\s?<D7fi&$zt<Dm&7F'?y 
[nil] ^nmnmik\ 2 im&mm&izx vfmirz>m<7>mffi.umt®mt)t<D 

[0 15 9] 

1 0, 2 0, 3 0, 4 0 l^tV^^ 
1 1 

1 2 TSB#«#«! 
1 3 HlHgM 

1 4 ±SK#m#H 

2 1,41 
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